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vitamims  maihuthiTIOH 
J-n®  great  prevnlo 

anted  by  th  malnutrition  of  children  as  pres- 

studies  of  D-r*  T„ 

^ood  has  dravm  our  *  phi ne  Baker  and  Dr.  Thomas 

manner.  According  t  tentl°n  t0  thiS  sub^eot  in  a  striking 
®ver  condition  that  ^  malnutrltion  includes  what- 

al  functioning  0f  th*6"148  **  feBtl<V  healtl1  °r  °ause  abnorm- 

than  1/5  of  ..  °1S  °rean8*  Br*  Baker  states  that  more 

01  - 1011 01,1  »• — 

U  3  .  Places  the  per  cent  for  the  entire 

•  at  fro®  15*  to  25*. 

child  IhlS  mnSt  UOt  ^  interpreted  that  5,000,000  to  6,000,000 
children  in  the  it  q 

,,  are  not  given  enough  to  eat,  hut  rather 

S  "°r  S°me  reaS°n’  the  f00d  Properly  assimilated. 

1S  “Sy  be  due  t0  Prions  causes,  such  as;  lack  of  the  pro¬ 
per  quality  or  quantity  of  digestible  food;  bad  eating  habits 
e.  g.  poor  mastication,  washing  down  food  with  water,  air 
which  is  bad  and  poor  breathing  habits.  Other  eauses  are; 
insufficient  exercise  and  rest;  uncleanliness,  including  neg¬ 
lect  of  the  teeth,  and  irregular  bathing.  Physical  defects 
and  diseases  under  which  we  include  mechanical  obstruction, 
poor  respiration  and  circulation;  emotional  disturbances  and 
mental  derangements  are  also  causes  of  malnutrition.  This  is 
judged  on  the  following  basis;  growth,  condition  of  the  body 
structures;  bodily  functions;  vitality  and  verility.  This 
paper  will  be  confined  to  a  study  of  malnutrition  due  to  the 
lack  of  certain  kinds  of  food,  more  especially  those  known  as 


"Vitamin* 


Before  IQ97  -fc]ie  f 

to  be  protein,  oarbohva  requirBmante  of  the  body  were  thought 
but  in  the  recent  yej.^'  mln9rSl  SaltS  “*  H2°  oal^ 

the  only  requirements.  ^  ^  ^  ^  ^  ^  n0t 

for  the  first  fertl,  '  °  t,1JkmBn  must  te  «ive“  the  credit 

sry  fault  which  w  6  SUeSeStl0a  as  to  the  nature  of  the  diet- 
beri .  This  bein  S  reSP°nSme  for  the  development  of  beri- 
es  of  the  Orient  *  eoinmon  disease  among  the  poorest  class- 

of  polished  rice'  T  ^  Prin°ipally  on  the  limited  f°°d  supply 

is  .  e-elusieely,  they  developed  polyneuritis, which 

-ithi.  2  “  «*•  usually 

,,  .  “  ”  f°“  Weeks‘  He  Unwise  found  that  feeding 

polishings  to  the  pigeons  suffering-  from  polyneuritis 
gave  adequate  cause  for  prompt  recovery  (1).  The  birds  feed¬ 
ing  on  the  whole  rice  kernel/*  observed,  did  not  always  de- 
rsiop  the  disease.  These  experiments  of  Eijkman  received 
little  attention  until  1911,  when  Dr.  Funk  took  up  the  study 
of  beri-beri,giving  special  attention  to  the  attempts  of 
isolation  and  study  of  the  curative  substance  in  rice  polish- 
ings* 


Fimk  also  made  use  of  the  experiments  Fraser  and  Stanton 
made  in  1907.  They  found  that  the  alcoholic  extracts  of  rice 
polishings  would  relieve  experimental  polyneuritis.  However, 
an  erroneaus  assumption  seemed  to  prevail  in  this  work,  that 


the  Polishing  oonaietss 

outer  o  over  Inc  o  *  '  P",9ntially  of  the  removal  of  the 

ng  or  bran  layer  n-r  +1 

matter  of  fact  '  the  rl°e  kernal»  wh©n 

iaot  the  rioe 


as  a 


is  easily  rubbed  off  *  ^  *"  *“  *  Wy  8Xp°Sed  p08ltlon  an^ 

F  Uring  the  Polishing. 

...  »«-*■  - ~ . 

gested  that  mill,  *  861168  °f  feeding  exParimentS  he  sug- 

uhich  wh  °0ntalned  6  °ertain  *°°*  substance 

JZ;  B  add6d  "  «“  ^.n  ~  of  protein,  fats,  carbo¬ 
nates  and  mineral  salts>  wouU  not  Qaiy  aid  ^  maintainanoe 

t  "  W6iSht’  ^  alS°  —  -owth  possible.  *0  these  sub- 

3  anC6S  “  “llk  hS  SaVe  the  "accessory  articles  of  diet", 

-"rom  these  works  of  Sijkman,  praser>  3tanton  ^ 

“S  thS  W°rk  ln  hls  ovn  laboratory,  Punk  developed  the 
-11-known  "vitamine"  hypothesis  (i*,.  This  hypothesis  pos¬ 
tulated  the  existence  of  a  similar  protective  substance  for 
each  of  the  diseases  scurvy,  pellegra  and  rickets,  in  addition 
to  that  which  in  the  normal  diets  protects  against  beri-beri. 

He  had  expermental  evidence  in  the  case  of  beri-beri  only,  for 

his  theory,  and  since  then,  much  of  his  theory  has  been  doubted 
or  discredited  by  others* 

ua  Collum  and  Davis  have  done  much  experimenting  along  this 
line,  resulting  in  very  valuable  findings.  They  tried  feeding 
rats  on  a  mixture  of  "purified"  food-stuffs  with  the  addition 
of  a  little  butter  fat,  and  succeeded  in  securing  growth,  but 
when  they  added  vegetable  fat  or  the  body  fats  of  animals,  the 
rats  did  not  grow.  Thus  they  arrived  at  the  conclusion  that 


aSidS  ft'°a  th«  ion®  r®oognlaed 

"•*.  there  la  Some  4  00natitue„te  of  the  normal 

"“St  likewise  be  f  ”  "m0mi  sul,st<*n°e  in  butter  fat  which 

systematic  ^  <l8)-  ThSy  b6gan  a 

relation  to  *  1  protlera  °f  growth  and  its 

brought  out  s  Unidentified  food  properties,  which 

^  out  some  verv  iv,+ 

on  more  fully  lgt  testing  facts  which  will  be  dwelt 

substances  **”•*“••  refers  to  one  or  more 

which  -re  G opposition,  extremely  small  amounts  of 

- «  r:::::,1:;"”1  *- 

— -  ~;i  ~ 

is  therefore  still  v  m  383  BUtStanoe 

.  still  limited  almost  intirely  to  the  physiolog¬ 
ical  effects  they  produce. 

3.«.U  .f  tt.  „.  s.  Public  a.,lth  Se„loei  ,Mt_ 

”*  ”•  "n  "««■»  *  «Mt  »«  a  protein  i, 

»«»«.  in  water  and  aleohcl.  „  „  dl,lya.bl.  ma  ^  _ 

.3  by  Latins  to  13000.  3...  of  t„,  attempts 

a,  pare  rttaMne  may  be  0f  int.roat  at  til,  time.  Iunt  and 
others  hare  ahem  that  it  i,  not  distroyed  »y  hydrolyai,  for 
24  hours  with  20  *  H2S04.  Funh  at  first  reported  that  the 
crystalline  material  he  snoooed.d  i„  isolating-  fro.  rlc,  pol. 
fshings,  yeast.  Mil,  and  bran  by  sold  precipitation  and  sub¬ 
sequent  decomposition  of  this  precipitate,  »„  the  antiheuritic 
vitamine.  later  he  was  forced  to  abandon  this  position  and 


retraction  was  raade  of  , 

ative  snbstanoe  h«,a  v  aim  lsolati011  the  cur- 

naa  been  effeoted. 

ing  i’uller's  v  *  L’I'°at  interest  was  performed  by  activat- 

Sarth  it  w  '  lth  'ritamines*  To  remove  the  Puller’s 

.».i. ::: -  -  * — —  - 

Wl,  US  “Stained  from  the  "activated  Puller’s 

'k-*vXX  uXl  VlTQ  g  01X21(3. 

1  ^  Physiological  test,  to  contain  only  about 

f  ox  the  total  vi  + 

amine  0riginally  present  in  the  solid.  By 

®v&p orat i on  of  th 

i>o  ^  6  soluti°n,  the  resulting  material  does  not 

.clearance  or  character  which  a  pure  product  would 

*e  expected  to  show. 

vito-mines  and  enzymes  readily  form  absorption  com- 
p°unds .  This  would  indicate  that  vitamines possess  the  same 
colloidal  type  of  structure  as  is  believed  to  be  common  to 
enzymes.  On  the  other  hand  it  has  been  found  that  the  anti- 
neuritio  vitamine  dialyzes  readily  through  parchment  paper. 
This  raises  a  doubt  as  to  the  colloidal  character  of  the  anti- 


neuritie  vitamine. 

A  characteristic  of  vitamine  which  may  be  considered  is 
the  ease  with  which  the  activity  is  destroyed  in  alkali  sol¬ 
ution.  The  only  test  of  the  activity  of  a  vitamine,  however, 
is  hy  means  of  a  living  organism  (2). 

has  ever  seen  a  vitamine,  perhaps  nobody  ever  will 
Uor  is  it  certain  how  the  vitamines  operate  in  nutrition. 
•Vhether  they  supply  certain  chemical  units  to  the  body  or  are 
mere  stimulators  of  assimilation  of  the  true  foods  is  quite 


uwcerrain. 


lhey  are  lifce  +, 

science,  in  0  atoms  an4  electrons  of  physical 

lie  respeot  at  l  + 

been  isolated  ans  *,  ^  ’  that’  th0ush  they  have  never 

reasoning  can  iv  v  UIe  iS  mere  mabter  f°r  conjecture, 

®  an  be  based  on  -f-w 

practical  resin+  ir  Operatlons  and  beneficial, 

©suits  deduced." 

0«e  Widely  accepted  fact 

there  are  three  t  concerning  vitamines,  is  that 

water  soluble^  V™'7 '  S°1Utle  A’  S0M)le  B 

above  order.  *  "  Wl11  disouss  the  vitamines  in  the 

u.  of  Chi:err eiis  °f  the  Department  °f  «*  the 

Sws  a  j;c° serTed  in  B”a 

tat  soluble  A  vita0'001141'1011  fr°m  the  laok 

arrived  amine.  The  scanty  diet  in  Roumania  when  he 

r  00nSlSted  ^  3  UtUe  —  a  limited  amount  of 

corn  meal  and  quantities  of  a  verv  thin  > 

verj  thln  bran-vegetable  soup. 

‘  ”  T“  lma  arl’“  tt*  “**  ~  *»«.  ™.  n.  *1*  or 

r"M  ™  “»*  -V  of  children  h.d  ,y, 

....  e.„e.  ti>  oUitojn  ^  ^ 

r..dy  blind,  »»-««.,  .  „„  ...li,.  ,Wim 

a.o  dinted.  Hi.  ...  probably  Ju.  t0  lo.  ..Jon..  ^ 

peeially  th.  I.,  protein  ol  the  diet.  ur.  >,U.  k,„a  M  , 

"’’*1  0f  ooa-11’»  011  *M«»  had  W  put  i„„  tehen8,l.  m 
thronyh  th.  eff.rt.  ef  the  Sea  Ore..,  h.  .needed  ln  srttlos> 

and  it  saved  the  lives  of  many  of  the  children.  After  their  ' 
long  fat  starvation,  they  took  readily  what  they  might  have 


refused  under  n+u 

6r  oiroiunstanoes.  (9) 

3rell,  who  was  with  Ch-t 

months,  speaks  of  •  '  ° ^  in  Vlenna  for  a  number  of 

grains  of  milk  fat  ^8lrl  Wh°  had  136611  havine  only  10  to  15 

She  was  given  10  30,1  Wh°  developed  aeV9re  e?e  trouble. 

and  in  14  a  &  C°d“1:LVer  011  and  £0  grams  butter  daily 

n  14  days  not  oniv  v 

but  .  ^d  her  eyes  completely  recovered 

gamed  300  grams  in  weight  also.  (10) 

'  C0UUffl  Stat6S  specific  result  of  a  lack  of 

-  xoxent  anonnt  of  the  Fat  soluble  A  in  the  diet  is  the 

6Ve  °pment  0f  a  condition  of  the  eyes  which  appears  to  be 
^  elassea  as  a  type  of  xerophthalmia.  The  eyes  become 
badly  that  they  are  opened  with  difficulty  or  not 
at  all‘  ^  °°Tner  becomes  inflamed  and  unless  the  missing 
€tary  essential  is  supplied,  blindness  speedily  results.  (I4) 
aiS  condition  has  also  been  observed  by  Osborne  and  Men- 
del  in  experimental  animals  in  which  cases  butter  fat  was 
added  to  the  diet  of  which  five  or  more  per  cent  caused  a 
prompt  recovery  when  given  within  a  few  days  of  death.  Com¬ 
plete  recovery  takes  place  within  two  weeks  if  the  sight  has 
not  been  distroyed,  but  if  it  has,  it  is  still  possible  to 
recover  a  normal  condition  of  the  eyelids.  (I5) 

Mori  in  Japan  described  in  1904,  1,400  cases  of  Xeroph¬ 
thalmia  among  children  in  a  time  of  food  shortage.  He  attrib¬ 
uted  it  to  fat  starvation,  and  by  feeding  chicken  livers, 
affected  a  cure.  He  states  that  the  disease  does  not  occur 
among  fisher  folk.  Me  Collum  states  in  this  case  that  it  seems 


hlghly  probaWe,  however. 

self  tha  oause  of  the  &  laolt:  ,°f  fat  was  not  in  it- 

unidentifiea  aietary0!!!30880’  ^  rather  the  laok  of  the 
tain  fats.  (16)  sseutlal  whloh  Is  associated  with  oer- 

-loch  has  recently  a 

of  the  cornea  with  ul  ribed  40  oases  of  severe  necrosis 

The  children  haa  heel ^ &tl0n’  fr°m  th®  vloinity  of  Copenhagen. 

were  atrophic  o  ^  ^  fat'fre®  separator  skim  milk  and 

etarvationheoaCe^^  ^  ^  ** 

or  whole  milk  +  recoverd  when  fed  breast  milk 

■  ures  or  when  cod-liver  oil  was  administered, 

authors,  it  is  believed  that  rickets  is  also  a 
SU  °f  S  defieien°y  Of  the  Pat-soluble  A  vitamine,  but 

disagree,  Sayins  th  is  a  nutritional  disease,  but  that 

"tS  rel8ti0n  t0  ^  diSt  iS  not  yet  clear.  It  is  characterized 
especially  hy  an  alteration  in  the  growth  of  the  bones.  These 

become  enlarged  at  the  extremities  and  so  soft  that  they  bend 
under  the  stress  of  muscular  contraction  and  under  the  weight 
of  the  body.  Various  deformities  of  the  head,  spine,  chest 
and  limbs  result  as  the  child  develops,  (l8) 

Some  English  investigators  believe  that  rickets  is  the 
result  of  a  deficiency  of  an  "anti-rachitic  vitamine"  which 
Is  synonymous  to  Fat-soluble  A(ll),  Me  Collum,  Sunmonds  and 
Parsons  say  that  low  fat-soluble  A,  low  calcium,  poor  protein, 
unsatisfactory  salt  combinations,  acting  together  may  all  con¬ 
tribute  to  cause  rickets  ( IS )  .Mellanby,  one  of  the  cheif  sup¬ 
porters  of  the  anti-rachitic  vitamine  theory,  finds  that,  "When 
the  diet  has  a  relatively  good  protein  content  and  the  animal 


'0tl'0’  lesa  antiraohitlo  , 

However,  lt  8eeffls  ^  ^otor  la  necessary, 

with  riokets  before  its  "^SSaary  to  do  further  investigation 
■Sllwood  Hendrinlr  ti0l°sy  is  completely  established.  (13  ) 

a  cure  for  rickets,  and  011  ^  ^  lm°’m  aS 

uhle  vitamine  A?  C°  llVer  011  ls  rioh  in  the  Fat-sol- 

the  oons'd  S,"1M  on  tuberculosis,  Elwood  Hendrick  offers 
1  erati°nS  in  regard  t0  the  disease.  "Tuberculosis 
3  10  dlsease>  hut  the  war  has  emphasized  that  if  we 

feed  ®noush  fat  t0  human  beings  they  become  immediately 
siruularly  susceptible  to  contagion,  and  that  consumption 
-ecomes  a  veritable  epidemic  if  we  cut  the  fat  supply  too  low. 
---  question  yet  to  be  decided  is  whether  tuberculosis  does  or 
does  not  follow  a  deficiency  in  diet  of  the  Fat-soluble  A 

vitamines,  more  specifically  than  a  general  deficiency  of  fats 

(3) 


This  problem  is  being  worked  on  by  experiments  with  an¬ 
imals,  and  it  is  hoped  they  will  have  it  determined  before 
long.  It  seems  likely  that  all  fats;  whether  they  contain  the 
vitamine  A  or  not,  help  to  ward  off  tuberculosis,  but  this  is 
not  definitely  known  as  a  fact.  However,  the  diet  prescribed 
is  milk  and  eggs,  and  such  foods  as  are  particularly  rich  in 
that  vitamine  known  as  Fat-soluble  A.  But  we  can  catch  tub¬ 
erculosis  wven  while  we  are  living  almost  entirely  on  a  diet 
of  milk  and  eggs,  so  it  is  best  not  to  generalize  too  much 


concerning  the  relat  t 

vitamine  a  '  °n  of  tuberoulosis  and.  the  Fat-soluble  A 

* 

^apt,  Hobert  jdoii 

when  a  foreman  and  general  medical 

man  as  well  as  boss  ? 

0  a  l^ter  camp,  noted  a  peculiar  disease 

in  which  the 

1  was  blind  at  night  but  could  see  in  the 
ThlS  he  Called  "Night  -Blindness ,T •  He  cured  this 


^*iS©s,S6  "by  niski  r jo  4- v 

c  e  Patient  eat  cheese  and  drink  milk  freely 

^aPt  Dollar  attributed  the  disease  to  a  monotous 
it  has  since  been  found  to  be  due  to  the  lack  of  the 
uble  A  vitamine.  (4)  Me  Gollum  substantiates  this 

veiw. 


-^he  Pat-soluble  A  vitamine  occurs  in  many  different  kinds 
Cx  foods  and  is  much  more  abundant  than  was  formerally  thought 
The  most  important  sources  thus  far  discovered  are  butter  fat, 
milk,  cream  and  eggs.  The  amount  of  vitamines  in  milk  and 
butter  depends  on  the  food  of  the  cow  and  the  manipulation  of 
the  butter  itself.  (1 5)  The  milk  is  richer  in  this  vitamine  in 
the  spring,  when  the  cows  are  put  out  to  pasture,  and  porrer 
in  winter  milk  when  they  are  on  dry  feed.  (14)  lllwood  Hen¬ 
drick  says,  wkat-soluble  A  vitamine  is  taken  from  food  and  de 
posited  in  such  glands  of  animals  as  the  liver,  but  it  is  not 
deposited  in  the  muscles,  except  when  the  animals  have  been 
fattened  on  abundant  grass  food,  and  even  then  it  is  scarce. 
It  is  not  produced  inthe  body  of  any  animal.  (4)  Osborne  and 
Mendel  found  that  Oleo  oils  contain  a  fair  amount  of  it  and 


the  oleomargarines  made  of  th  . 

the  oleo  oil  do,  hut  not  the  nut 

margarines  or  those 

.  ma  e  e*tirely  from  vegetables  oils.  (16) 

■ftale  oil,  ood-liver  on  . 

J'>  in  iaot  fish  oils  and  fat  fish  oon- 

tain  this  i'at—csni iiv,t 

6  ^  an^-  Pi^s  liver  ( 11 )  oil  and  liver 

tissue,  kidney  tis 

sue  as  do  probably  all  glandular  organs  in 


general.  (17) 

m°St  authorities  do  not  include  vegetable  oils 
to  ir  sources  for  the  hat-soluble  A,  still  Daniels  and 
in  h,.ve  found  very  distinct  amounts  in  lard  and  cotlon- 
cil,  shown  only  when  large  quantities  are  fed.  (18) 
Likewise,  Drummond  and  Coward  noted  its  presence  in  palm  oil 
as  much  as  one  third  of  that  present  in  butter  and  still  less 
in  maize  oil  and  cotton-seed  oil.  (19) 


Many  of  the  vegetables  are  also  rich  in  this  vitamine, 
altho  all  are  not  agreed  as  to  their  relative  importance  as 
yet.  Dried  spinach,  alfalfa,  clover,  timothy  and  tomato 
promote  growth  of  rats  just  as  satisfactorily  as  an  equal 
small  quantity  of  butter  fat;  possibly  they  are  even  better. 
Cabbage  is  not  so  good;  potato  contains  only  a  small  quantity. 
Some  of  the  storage  organs  of  plants  as  well  as  the  leaves 
are  accredited  with  this  substance.  Thus  we  have  carrots, 
sweet  potatoes,  and  even  yellow  corn  given  by  some.  Peas  and 
possibly  bananas  contain  some.  (20)  (21)  (22j 

Me  Collum  does  not  verify  all  of  these,  he  says,  t!The 
J  seeds  and  seed  produces,  such  as  wheat  flour  (bolted),  de- 


germinated  corn  meal.  pol 

syrups,  tubers  ri°e*  8taroh.  the  sugars, 

turnip  eto.  do  ’  38  th®  radi8h.  beet,  carrot, 

sources  of  the  m  ±  ”  en°ugh  to  te  classed  as  important 

s  6  ary  essential • n  (i9j 

Steenbock  made  the 

colormater  ai1(1  4,  generalization  concerning  the  yellow 

ana  vitamines 

vitamine  is  one  '  said  that  the  Fat-soluble  A 

lated  compound.  **"  0arotinold  Amenta  or  a  closely  re¬ 
alization  by  r  •  •  "er°y  S"  Palmer  ai3approyed  this  gener- 

hiaturity  on  a  1^1  &  ^  °'  ^  t0 

t  ree'  or  at  most  containing  the  merest 

0a-rotinoids  hut  containing  an  abundance  of  A  in 
e  form  of  earontinoid-free  pork  liver.  Hot  only  did  the 
hre  hens  lay  eggs  whose  yolks  were  free  from  carotinoids 
>ut  a  second  generation  of  carotinoid-free  chicks  were  hatched 
from  them,  he  concluded  that  either  the  Fat-soluble  vitamine 
requirements  of  fowls  differs  from  that  of  mammals  or  the 
yellow  plant  pigments  and  Fat-soluble  vitamine  are  not  re¬ 
lated  physiologically.  (6) 


The  stability  of  the  vitamine  is  of  great  interest  here. 
Steenbock,  Boutwell,  Kent  (15;  and  Drummond  (S3)  found  that 
the  Fat-soluble  vitamine  in  butter  fat  is  readily  destroyed 
by  heating  at  100°  for  one  to  four  hours  and  partially  des¬ 
troyed  at  even  lower  temperatures.  Drummond  also  observed  that 
the  hydrogenation  of  the  whale  oil  at  250°  for  four  hours  com¬ 
pletely  destroyed  A.  Even  heating  at  100°  for  an  hour  had  the 
same  effect,  or  keeping  it  for  eighteen  days  at  37°  spread  Jjut 


exposed  to  air.  uut+ 

.  .  „  01  boated  to  ISO0  without  aeration  was 

satisfactory,  hut  wl 

10ri  tIle  air  was  passed  through  during  the 
heating,  destruction  of  A  » 

A  Beemed  complete. 

°,  is  an  important  cause  of  destruction  of  A, 
the  "0st  ^Portant  cause.  <24) 

Water-soluble  r 

j  is  the  next  class  of  vitamines  to  be 

considered.  Ther« 

e  seems  to  be  a  very  striking  relation  between 
P  ence  of  the  vitamins  in  the  diet  and  the  amount  of 

Karr  tried  in  Mendel's  laboratory  giving  dogs  a 
ration,  having  all  requirements  except  water-soluble 
Supplied.  (25)  (26.)  The  result  was  the  almost  complete  loss 
appetite  after  a  few  days,  i'hen  he  added  the  vitamine  but 
ti.is  was  given  separate  from  the  food,  so  it  could  not  have 
^.j.^ected  the  palatability,  and  they  began  to  show  signs  of  a 
normal  appetite,  eating  more  and  more.  Another  pecular  fact 
noted  concerning  these  dogs,  was  that  the  coefficient  of  di¬ 


gestibility  for  the  protein  eaten  without  the  vitamine  was 
not  dimenished,  nor  was  there  any  notable  irregularity  in  the 
intermediary  protein  metabolism.  This  was  indeed  contrary  to 
conclusions  drawn  by  others. 

Me  Garrison,  working  in  India,  noted  changes  during  life 
and  loss  in  weight  of  organs  after  death  in  a  large  group  of 
pigeons  made  polyneuritic  by  a  polished  rice  diet,  and  later 
a  group  fed  on  the  same  diet  with  butter  fat  added  to  supply 
the  Pat-soluble  A  and  onion  to  supply  the  Water-soluble  0.(27) 


general  effeo+ 

eot  seems  to 


*>e  muoh  the  same  when  deprived  of 


^  as  when  suff«„.» 

ering  from  a  general  vitamine 


ivater-soluhle 

starvation.  x}le  -u  ,  w  ~ 

to  98°  or  99°^  w  ^  bemperature  fell  gradually,  from  107°F 

abolic  process^. 13  “ai°atiV6  0f  a  slowinS  *P  of  met- 

the  starch  was  not  8eStlTe  prooesses  were  greatly  Impaired; 

,  tgested,  "being  largely  excreted  unchanged, 

me  different  organs  of  -m 

ne  ^ody,  especially  the  ductless  glands 

were  affected  and  + 

s  weight  strickingly,  (all  except  the  ad¬ 
renals  which  gain**  i  a., 

'  ’  Tynans  most,  then  inorder,  testicles, 

_*een,  ovary,  pancreas,  heart,  liver,  kidneys,  stomach,  thy- 

leihaps  one  of  the  most  remarkable  results  of 

^  deiicienee  in  so-called  anti-neuritic  vitamine  is  the 

ant  and  very  pronounced  atrophy  of  the  testicles  in  males 

and  °he  similar  ^t  less  pronounced  atrophy  of  the  ovaries  in 
females . " 

In  human  subjects,  such  degrees  of  atrophy  would  result 
in  sterility  in  males  and  in  amenorrhoes  and  sterility  in  fe¬ 
males.  ( 28 )  (29) 

Me  Harrison  noted  miscellaneous  infections  frequently, 
nllwood  hendrick  reports  that  a  deficiency  of  the  Water-soluble 
h  in  the  diet  often  shows  itself  in  boils,  acne  and  other  skin 
eruptions.  A  speed y  cure  is  often  effected  by  the  addition  of 
Water-soluble  J3.  Its  absence  has  no  effedt  on  infectious  skin 
diseases,  except  that  it  lowers  the  powers  of  resistance  to 
infection.  (3) 

Me  Carrison* s  statement  of  some  of  the  "cheif  clinical 


evidences  of 


disease",  obgJe 

this  anti-neuriti  rv*d  in  monkies  on  diets  without 

0  vitamine  win 

gressive  anemia  b  partially  quoted:  pro- 

♦  asthemia,  ioqq 

sentery,  headache  Su  aPPetite,  diarihea,  dy- 

action,  with  ner  rmal  ‘temperature  enfeebled  heart 

effects’ of  the  1-Gl  5mptoms  aPPearing  later.  Perhaps  the 

give  a  clue  to  th^  ^  Tita“inea  °“  the  Seresal  health  may 

eonfl,+.  6  0auses.°£  many  of  the  vague  ill-health 

„7  •  °nB  ""  eSPedially  the  languor ,  usually  spoken  of  as 

p;“*  io,B 

winters  on  canned  fruits 

its  and  vegetables  and  dried  foods;  the 

effects  0n  th^  -rr-?+«  • 

me  of  drying,  canning  and  ageing  will  be 

noted  later. 

Having  noted  many  general  effects,  we  will  now  consider 
beri-beri,  one  of  the  "deficiency  diseases".  Me  Collum 
states:  "Beri-beri  and  xerophthalmia  are  the  only  diseases 

referable  to  faulty  diet  which  are  to  be  explained  this 
way.  (I7)  It  is  a  disease  of  the  nervous  tissues,  in  which 
fat  gloubules  form  in  the  nerves.  As  the  disease  progresses, 
it  afxeets  the  heart,  and  eventually  every  tissue  of  the  body. 
Its  most  striking  characteristic  is  a  general  paralysis.  It 
is  very  painful  and  is  fatal  unless  a  substance  containing 
Water-soluble  vitamine  B  is  administered.  When  produced  ex¬ 
perimentally  in  animals  it  is  referred  to  as  polyneuritis.  A 
most  rapid  cure  may  be  affected  by  the  feeding  of  this  water- 
soluble  vitamine  B.  (3) 


Let  us  here  consider  where  this  substance  is  found  and 


some  of  its  peculiarities.  ^ 

-Si jkman  in  I897  ,  as  flrst  discovered  by 

in  rioe  poll 

polyneuritic  in  <  nings  which  affected  a  cure  for 

Pigeons  htT+  +-u 

1911  when  Funk  he  a  ®  8ul3stailce  Was  not  named  watil 

+  .  ^li‘S  work.  Since  then  it  has  "been  found 

present  in  milk  and 

v  • „  ,  al  ‘'issues  such  as  heart,  kidney, 

brain  and  liver. 


The 


isfaetorily  given 


occurrence  of  thi* 

1  this  vitamine  i 


in  plants  is  very  sat- 


^7  Osborne  and  Mendel.  Their  list  includes 


a  wide  variety  of  * 

P  nt  foods,  including  seeds  of  cereal 

and  a  number  of 

gumes,  spinach,  cabbage,  potatoes,  carrots 
urnip,  beets (leaves,  stem  and  roots)  and  tomatoes.  (30) 
potato  peel  is  not  better  than  potato.  Immature  alfalfa,  clo- 
o.nd  timotny  show  decided  advantages  over  the  mature.  It 
-L_  thought  that  this  variation  with  age  may  be  applicable  to 
young  vegetables  in  general  and  may  mean  that  young  vegetables 
are  far  superior  to  old  ones  in  real  nutritive  value. 

Fruits  are  very  rich  in  vitamine  B  also.  Orange,  lemon 
and  grape  fruit  juices  promote  about  the  same  fate  of  growth 
as  an  equal  volume  of  milk,  the  dried  oraage  juice  being  as 
effective  as  fresh.  The  inner  peel  of  the  orange  also  con¬ 
tains  it.  (31)  Some  other  fruits  as  apples,  pears  and  bottle! 
grape  juice  are  not  as  rich  in  it  as  the  citris  fruits.  Huts 
afford  an  abundant  supply.  All  the  common  vegetables  and  fruits 
so  far  tested  have  shown  its  presence.  The  germ  of  the ’cer¬ 
eal  and  not  the  bran  is  the  part  which  is  richest  in  the  Water- 


soluble  B.  Sraham  breaa  ^ 

an  adequate  supply.  °  fr°m  real  graham  flour  affords 

Yeast  la  «Uatl„otly  t 

vitamin©,  beina-  ^  r  ohea't  known  source  of  this 

»  uemg  four  times 

Whole  wheat  v  BS  efflcient  as  dried  spinach.  (33) 

»  s°y  beans,  dri  «ri 

are  only  about  half  eSSS’  mllk  soliaa  8111  “^^age 

Of  the  milk  S°  VSlUal>le  as  the  ®Pi“aoh. 

of  the  Water-Sol'hiTl!™i0n  ^  ““ 

mine»  and  condensed  and  evaporated 
rniSh  a  Satlsfactory  supply.  (34)  The  removal 
cium  instead  of  the  vitamine  is  the  reason  why 
owly  or  highly  heated  milk  sometimes  seems  deficient.  (35) 


er  soluble  vitamine  B  is  probably  not  so  stable 
toward  heat  as  was  formerly  supposed.  (36)  This  is  shown  when 
-ood  supplying  B  has  been  fed  in  the  smallest  amounts  poss- 
ihxe  to  promote  growth,  at  all,  when  heated  above  100°  does 
cause  deterioration  as  it  must  be  fed  in  much  larger  propor¬ 
tions  afterwards  than  the  raw  food  to  promote  the  same  amount 
of  growth. 

Wheat  germ,  heated  two  hours  at  100°  loses  little  or 

none  of  its  potency,  heated  forty  minutes  at  113°  it  loses  one- 

o  o 

half  and  heated  two  hours  at  118  -124  it  may  lose  up  to  nine- 
tenths.  These  temperatures  point  to  the  safety  of  this  vit¬ 


amine  in  our  ordinary  cooking  processes,  hut  shows  the  danger 
of  its  partial  or  complete  distruction  in  commercial  canning 
or  other  high  pressure  cooking.  (37)  Both  Miller  and  Whipple 
found  that  in  ordinary  cooking  of  carrots,  leans  and  callage 


there  was  deatruot. 

ruotion  of  b,  »  _ 

ordinary  oookin&  \Vo«  ^  ar&Q  part  of  the  vitaraine  in 

6  'ae  f  ound  in 

This  vitamin®  has  „  h®  °00klnS  water.  (38)  (39) 

a  a  remarkable 

shown  by  the  e3r«  resistance  to  alkali  as  was 

P  riments  of 

on  alkali  meat  for  at  °rne  &nd  Wakeman  who  fed  rats 

(40)  l6aat  110  days  before  they  finally  died. 

The  vVater-soluble  Bivit  • 

human  body.  Thls  lg  “®  is  not  vroiuoei  within  the 

Doctors  Gibson  an/o  °l€arly  Sh0Wn  the  experlm9nt  made  ** 
Conoepoion  in  the  Philipines.  They  found 
a  number  of  nursing  mothers  ^  ^  ^  Qf 

who  had  developed  beri-beri  from  their  diet  of  rice.  A  number 
of  the  mothers  h^8  i  <->«+. 

their  little  ones,  and  many  of  those 
not  yet  dead,  were  suffering  from  beri-beri  like 
their  mothers.  Several  of  the  mothers  who  had  lost  their 
children  were  induced  by  the  physicians  to  nurse  young  puppies 
a  short  time.  They,  likewise,  were  affedted  with  the  dis¬ 
ease,  until  the  mothers  diet  was  changed  and  their  milk  ceased 
to  he  defective.  (3) 

Our  third  and  last  vitamine  under  consideration  is  the  one 
known  as  "Water-soluble  C”  or  "Anti  scorbutic” .  Without  a  suf¬ 
ficient  amount  of  this  substance,  the  condition  known  as  scurvy 
results. 

In  severe  cases,  the  hones  and  hlood  vessels  are  affected. 
The  joints  swell,  and  stiffen,  while  in  almost  all  tissues 
occur  hemorrhages.  (3)  The  teeth  become  loose  and  fall  out, 
while  the  gums  become  sore  and  are  subject  to  hemorrhages.  (41) 


This  condition  of  the 


Sometimes 

neae  oonditi 


tooth  iB 


particularly  characteristic . 


pig  closely  resemhl  °'  ^  teeth  and  g™8  in  the  guinea- 

—  3^e80r::h:inh— • 1421 

depression,  6  symP't0ns  may  he  only  languor  and 

Some  authorises  do 

vit&mine  theory,  j  n°  SUtstanciate  the  antiscorbutic 

scurvy  is  a  bacterialT”  T  M°°re  malntain  that 

~  1Sease»  l3U't  they  even  have  experimental 

evidence  of  such.  Di 

.  -u  ^  °GC0CUS  has  "been  found  in  the  hemorrhagic 

joints  by  them,  and  they  sav  ,+ 

ay  it  may  have  a  causal  relationship 

to  the  disease.  (il0j 

and  utz  maintain  that  scurvy  is  the  result  of 
the  mechanical  difficulty  which  the  animals  have  in  the  re- 
~eces  Oi  an  unfavorable  character  from  this  part  of 
the  digestive  tract,  These  conclusions  were  drawn  after  ad- 
-ini^ter^ng  of  liquid  petrolatum,  a  "mineral"  product  with 
absolutely  no  food  value,  with  satisfactory  results.  The  an¬ 
imals,  when  almost  dead  from  the  disease,  were  relieved  with- 
out  further  change  of  diet.  (I11) 


There  are  two  sources  of  Water- soluble  C;  fruits  and 
vegetables  and  animal  foods.  Among  the  fruits  and  vegetables 
we  have  it  in  the  largest  amounts  in  fresh  fruits  and  green 
vegetables,  and  a  small  amount  in  root  vegetables  and  tubers. 
Oranges  are  very  valuable  as  antiscorbutics,  both  the  juice 
a ns  orange  peel  extract  being  used.  Lime  juice  is  poor  in  it. 


as  good  as  oranges.  (43) 


while  grapes  are  only 

nj-y  about  i/in+, 

Kaw  cabbage  is  Verv  t  n  1/l0th 

ry  valuable  „ 

carrots  and  the  0  ■r*aw  Juices  of  swede,  beetroot, 

juioes  of 

This  vitamine  is 


oooked  rhubarb.  (44) 

entirely  destroys  it  S^al3le  footing  diminishes  or 

young.  Thus 


rule,  except  when  th  vegetables  are 
We  see  the  entire  i 
vegetables  ln  +v,  l0SS  of  lonS  c00ked  or  canned 

*  in  the  respect,  n 

(45)  This  is  *  anne^  tomatoes  are  an  exception. 

ness  in  th  ^  their  aoidity  and  original  rich¬ 
ness  m  the  substance  . 

m  P°totoes  we  may  get  quite  a 

good  supply  if  they  are 

.  '  00°ked  too  long.  Drying,  espec¬ 

ially  of  vegetables,  greatlv  lees 

^  ly  lessens  their  value  in  this  vita- 

mine.  Tomatoes 

.  anges  and  lfmons  are  not  effected  by  dry¬ 
ing.  (46  )  (47)  (48) 


resistant  power  during  the  drying  process,  is  somewhat 
-epenaent  on  the  method  employed.  It  usually  does  least  harm 
wnen  young  vegetables  ate  used  and  it  is  done  quickly  at  a 
high  temperature.  (47)  Givens  and  Me  Cluggage  suggest  that 
enzyme  action  is  involved  in  the  destruction  of  the  antiscor¬ 
butic  vitamine  as  weU  as  heat.  (49)  gome  foods,  such  as  dried 
leans,  otherwise  valueless,  develope  their  vitamine  on  sprout¬ 
ing. 


This  vitamine  is  not  very  prevalent  among  animal  foods. 

Milk  is  only  of  moderate  value,  and  even  this  amount  varies  with 
the  diet  of  the  cow.  When  the  cow  is  out  on  the  pasture  the 
mount  is  greatest.  Pasteurized  (50)  or  boiled  milk  looses 
practically  all  of  its  valur,  and  commercially  condensed  milk 


is  valueless  ( 51 j 

and  so  » 

quiokly.  («>  4rl*d  “‘Ik  also.  unless  drlel  7ery 

A  Very  s“»u  amount  la 

appreciable  amount .  ,6a)  PrSS6nt  ln  meat,  but  in  no 

Possible 

ficient  diet  is  the  eff  he  result  of  a  vitamine  de- 

by  he  Collam  and  Pits  rhis  has  been  noted 

they  have  not  attribut  ^  304  hendel  3111  others.  Although 

they  firmly  believe  it  •  ^  tr°Ul:,le  to  sPeolal  vitamine, 

the  guinea-pig ' s  teet  ^  &  Vltamine  defiolenoe  which  causes 

congested  condition^  Ihe^00^  ^  ^  tlee4inS 

irregular  teeth  in  &S”  Mellanl3y  *’rod1iloe'1 

Wellg  .  .  1>U1'3  '“y  ra°hltio  feeding.  When  Silva  and 

xa“inea  some  guinea-pigs'  teeth,  histologically,  which 

*ft  L3Sn  feS  1111  8  S0°rtUtic  die*.  they  reported  degenerate 
changes  both  in  the  teeth  and  in  their  pulps.  (7) 

In  conclusion,  it  is  well  to  note  that,  owing  to  the  new¬ 


ness  of  the  subject,  there  is  still  much  controversy  over 
various  theories,  and  thus  much  room  for  further  research  and 
experiments,  however,  some  few  facts  have  been  generally  estab- 
lished  and  agreed  on. 

There  are  at  least  dietary  accessories  present  in  food 
called  vitamines  A,  B,  and  G  which  are  essential  to  growth  and 
the  maintainence  of  health  if  certain  diseases  of  malnutrition 
are  warded  off.  That  a  deficiency  of  Bat-soluble  A  results  in 
zeropgthalmia  and  night  blindness  is  a  generally  accepted  fact. 


nro  other  diseaeeg  , 

deficiency  dieeaaea.  are  a  ^arouloaia .  altho  not  purely 

line  at  present,  but  ao  fa  ra°tinR  muoh  attention  along  this 

a  deficiency  of  th*  °0noen8us  of  opinion  is  that 

"•soluble  A  i a 

among  several  others  °nly  °ne  oontril3utlng  factor 


..hen  Water-soluble  B  is  . 

some  of  the  f«n  Present,  it  has  been  shown  that 

following  result.. 

processes,  digestive  '  °SS  °f  appetite’  slowin8  metabolic 

ff  .  ^  oesses  Impaired,  the  ductless  glands 

are  afxected  and  loose  weight  „ 

_  s  x»  headaches,  nervousness  etc.  are 

some  of  the  more  general  m  * 

ec"fcs»  while  beri-beri  is  the  re¬ 
sult  in  severe  cases. 


efficiency  of  this  vitamine  is  not  affected  by  the 
ordinary  cooking  processes,  altho  heated  for  two  hours  at 
24  makes  it  loose  about  nine-tenths  its  original 
ue .  -his  vitamine  has  a  tendency  to  escape  into  the  cooking 
water,  which  shows  the  necessity  of  using  as  little  water  as 
possible.  It  is  remarkably  resistant  to  alkali. 

The  water  soluble  C--sntiscorbutic  vitamine  is  the  one 
which  is  supposed  to  cure  scurvy.  As  yet,  there  remains  a 
great  deal  of  discussion  as  to  whether  scurvy  is  really  a  de¬ 
ficiency  disease  or  not.  fhe  latest  authorities  who  have 
written  on  the  subject  disapprove  the  vitamine  theory,  and  the 
present  concensus  of  opinion  is  that  it  is  caused  by  a  lack  of 
minerals  rather  than  a  vitamine  deficiency. 

This  vitamine  is  very  unstable  in  the  presence  of  heat, 


drying  of  ageing. 

The  following  table  shows  the  amount  of  all  vitamine  A, 


F OOP 3 TUFF 
alfsla  •  , 
clover  .  , 
timothy.  . 
whale  oil. 
turnips .  . 

grapefruit 
yeast . 
nuts  . 
grapes 
milk  . 
butter 
cream. 

separated  milk 
egg  yolk 
egg  white 
beef  fat . ** 

hard  ••»♦•••••••““ 

animal  fat,  margarines  .  .  * 

vegetable  *  oil,  margarines.  — 

lean  meat . — 

liver . ** 


FCOPSOTUFF 

A 

heart,  kidneys 

B 

C 

pancreas  .  .  % 

* 

hrain . 

** 

"lean"  fish,  e.g.  00d.  *  * 

** 

*? 

"fat"  fish.  e.g.  herring  _  _ 

_* 

fish  roe  .  . 

*  *  •  •  .  .  * 

Cod-liver  oil 

. . 

fish-hody  oils  . 

. 

wheat,  whole  grain  ....  * 

** 

wheat,  embryo  or  germ.  .  .  * 

*** 

wheat,  endosperm  * 

wheat,  bran.  , 

* 

_ 

rice,  polished  . 

rice,  whole  grain . * 

** 

white  bread.  .  .  . 

whole  wheat  bread . * 

** 

yellow  corn . . 

* 

_  _ 

white  corn . .  * 

* 

_ 

yeast,  dried 

*** 

— 

cabbage,  fresh  ......  * 

* 

*** 

cabbage,  dried  •  •••••  * 

* 

— 

* 

*** 

** 

** 

sweet  potatoes  ♦  ••••• 

* 

9 

* 

*** 

* 

*** 

FOODSTUFF 
rhubarb .  , 
tomatoes  . 


A 


B 


onions  .... 
apples,  green.  . 
carrots,  young 
carrots,  old 
rutabagas .... 
dasheens  .  . 
red  beets.  . 
lettuces  . 
peas,  dry.  .  . 
peas,  fresh.  .  . 


** 

? 

? 

* 

* 


? 

* 


** 

* 

** 

** 

9 

? 

* 
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